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considered. In addition to the techmical otmsiderations, an engineering 
estinste of the fiscal reqiiremeste and s teutative firing schedule vere 
te be included. Parallel with these studies, the Assistust Director for 
Poliey end Planing, ARPA, vas requested to prepare e requiresent malysis 
on mapping. References 1 through 23 form the beckgrewsl working informatica 
for the Panel end each reference will be introdueed as 16 applies to the 
Giseussion contained harein. 


Im the early stages of defining the technical sppruach for the 
mapping satellite it became readily apparent to the Pamel that a detailed 
interehange of information between the technical and regrirement phases of 
the problem mist occur so that the proper technieal aggwoash eould be 
apecified. The building bloek %o « sound research and 


Militery recounaissance bas two basic problens. The first is to 
Getect target objectives, and the second is to determine their loestion. 
Meny asthods of solution are possible, it tm all ences they depend (te 
seen of cetenidghing Sad peceme eg Ne ereee OF maps to provide 
meena of end ccmmmieating the ultimate eoneerning 

example 


the ehjective. A striking of the probles ts seen in nev weapons 
ayutens those of the U. 5. ami those of her potemtinl enemies) thet 
are being developed to fecture sxtomstic guidance anf high mobility, Ones 


(a) The capebility of curveying any area om the earth, 
politionlly inagcessible territories vere 
the survey ust be completed without the benefit of 
established check poists. 


(>) ‘The development of an sutomstic filing and retrieving 
: syevem for pictorial background, peruitting immediate 
Gnd eutomntiec tie-in of objectives loested by any methed. 


Yhe operational utility and feasibility of the sev location sonceyt 
represented by the above two general statements cf performanese hag been 





at their operational altitude. This aspect, unless the 
dseision to risk overflight with euch vehicles at such altitudes is seveptable 


the ememy will undoubtedly de in & position to demy ws access to sver- 
flights. Therefore, from both the politisal and vulnerability point of 
view, 1% is desirable to consider satellites fer overflight of territories 
damiuated try hostile powers and thus avoid the politieslly sensitive part 
of this prodle. 


seal topagraphiec beses of land areas for use @ll departeests. It 

to the Air Force responafdility for proeuring data for primary 

iems to eerial warfare, for procuring serial phetugraghy, end for 
providing ground comtro] which requires airborns electronie asans (Ziren). 
The Rery te assigned similar responsibility with respect to osval warfare. 
qd. G. BS. action dated 2 higust 1949 also, hovever, authorises the Aray 
to detain aerial phactograghy from sther sources then the Air Fores, if the 
latter Goes not satisfy ite reqiirensts. J.C. 6. actica dated Octover 
1956 eseigue the preourement of one type of geodetic data, ocean gravity 
surveys, to the Buvy. The Panel is of the opinion that the J. C. 8. should 
review its original actions in 1949 to introduce the element of geodetic 


During the initial comse ef the Ad Hoe Panel vork, the group vas 
verbally briefed by the Director, ARPA end Director for Policy emi Plamming, 
ABPA, to the effect tint preliminary discussions between the Bireatos ARPA 


eee 





re 
Investigations by the Ad Boc Pune] of the various technical 
approashes end the types of data obtained: from these sourese has vesultved 


in 

not mect the military mapping needs as detailed ia the requireacnte; there- 
fore, the need for s mapping satellite program has been established by the 
analysis of this situation is presested im section 


[ 


Gace establishing the techmical need for the progres the Panel vas 
feeed with determining the inportence of a satellite mapping progres 
welative to our eurrent and projected military missions. Where d44 this 
t? And could it be classed as « 


to determine the country's present situation with respect te "on 
or avalladle geodetic Cate to mest the military need. 


of the Borth American and gouth American datums; the Blok, 
consisting of the British, Burcpean, Are » and Mnlayen 
Gatume; anid the Far East blook, eousisting ef the Pokyo Hong Keng, end 
Lason datuns. Toe fourth nilitarily grow is bebere~ 
Conooms Soutiering of discounested datums i the Soviet Unies, Chima, 
anda Afghanistan. Ceodetic control points in the Soviet Union on a 

06 potest) are known for 


Any method to obtain geodetic data ef ineceesstble areas wetl- 
ise a vebicle which obtains the deta without iastellatians im the inessesethle 
sence, is the euventional msthod used, for evensaig 
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mapping information is for all practical purposes unsolwhle. Therefore, 
eceurehe target usp data is vitally needed to give our future Ballistic 
Missile force a truly effective and deterrent posture. Brea with offset 
posbing teelwiques as used in manne! aircreft the nev areas in Russia 
probebly a variety of new acd importast targets way be ¢1fTielt 
to reach withoct bevter target date than presently exists. The effeative 


use of the %”" Sentry catellite survelllezee vehicle will require good map 4) 
gooydinate fires so thet it can be efficiently ao accurately progremssd aa 


aw —— 


to earry cut ite assigned missics. ity 






greet that emergency Sumting is justified to permit this nation to eeqrre 
mapping date as soon as possible. Backgrounmt material supporting 
7s % x ae Be? “ Pros fi aon t . i- 
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¥. feeemical Cousidcreticas 
a. Capabilities of axisting systens 


UBAF General Operation Reqiirement for "A Strategic 
ip Satellite veepons Syste= @UMMMM dated 16 Decah 1955 
thet was in effect at the time ¥W. 6. 117i was started 
topographic mapping as a roquirement but @14 not spell 
owt acauragy reqrirements for the data produced. 


The first phase of the program thet resulted was based 
om the use of « strip ommere vith a lens that stressed resolution 
rather them distortion, « tracking system thet peraitted position 
uncertainties up te ame-haif mile and the data was returned to the 
earth by electronic readont. The contract statewant of work specified 
that "fhe location of any point on any photograph salad) de deternizable 
with en errar uo greater thea one wile." 


Te was reecgnized carly in the program that the agproeeh 








veing fo Waa uct suitehle for ing end charting purposes 
and a new Gated 2 September 1 was issued. he -& rection 
Of this document dealt specifieally with Mmpping and Charting and 
the detailed bs were nade competible with the task to 

be performed. 


determine their spplication to the solution of the Mapping and 
Charting probies. Phis project ecneists of using existing serial 
yaotogrephy in conhncticn vith date reeeatly obteined on geodetic 
‘datum cheek points in Asiatic Russia to establish coordinates oa 
target areas uncovered by this : 


Ye possibility of using Project ¢ photography im sonjunestion 
With Bhoelace geodetic datun cheek points vas also explored and the 
results of the stuiy were very discouraging for the folloving reasons. 








te If « known datum ocmvrol point is loeated is a perticular 
Pictogragh, evcrdinates for other objects in the seme photograph 
are subject to this altitude error vitbout reesurss. 


If chjects of interest are lecated in yhotegraphs thet do 
not eootein datum contro] points, bridging mast be reserted to to 
Yrftu' Sovse objects back to the nearest kaowm Gatus podus. Current 


for 
cation and with only 10% overlap is not know. Detailed studies 
ave being made by both the CLA aud the USAF but the result is pot 


this 
one wile. (2) tneorrosteable error due to tilt rod im all plamse 
af 5.500 12 any ene plese. 1300! fer combined piteh and voll end 
on approximate #900' when (3) Rrrors due to altitude 


3. Proposals for Mapping & Geodetic Sevellite Systens 


The tvo most promising proposals fer secumplishing the 
Mapping end Geodetic teak as laid dow by current requirements have 
been presexted by the USAF - B® and the U. S. Anay Gorps of 


The WAY Gertry Developemst plan éxted 30 Jammry 1959 provides 
fer the develegment of a Recovereble Reconnaissance fyeten, 


teetnionl presentation an this of the program was node to 
ABPA om Sammary 15, 1959 Ad@itiona) teckmical anf fiseal 

















oa the canera ami greant ayeten plemmed were 
presented on February 5, 1959 





Comparetive data on the tvo proposals are shove in the 
felloving table: 


Booster 
Added Stage 
Altitude of Ordit 
Cemese Foeal Length 
Ground Resolutioa 


Stebbilisaticn Linits 
Greit Life 
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Umar 
Ser 





Atlas 
Sentry 
150 me 

6" 

165! 

74° x 7a° 
2s mt 


50% 


150' te 50° 
5 wiorene 


a 
4.9" 2 hig" 


Oround 9.5" 
Sear 5" 


9° 3 sf” 
225 wt 


bh 

90' ee wy 
5 wlerens 
5" x 4.5" 
” = 2.95" 
Total 5 
60 

48.6 lbs. 
6h Passes 
W Ws. 
3° 


7 Gays 
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Tee combined added paylocd weight for the ULAF approach to 
evver the sams grows aree as SALAAM would be: 


Cavera waotCt« ye 
Fils 195 - bB.6 8 1a6 


Necovery System Total Bs < = “ 


Zt is cigar from the bore thes on eatirely different typs 
of vekicle is reqired for the ULAF approach cima for the #ALLOd 
proposal. The USAF propose’ provides 2 mew Arles boested resover~ 
able vebiale to be meaty for initial flight test tu Jomzery 1961. 
the orepesal av tha Lead 


4 
| 
F 
3 
| 


Plis 20.9 ’8.6 
2. ~~ 
re Le eaneaverer velticle could be used far this preject ta 
essentially its present mer swring tn ties money 
cme reabtlity could be realiced us compared to developing, 
wav stahilined stage as by SALAAM. The 


proposed 
prinsipal preblen in Stapting this vwekiele to the problan is 
ite cpewuting altitude of 120 Bo miles, 


Tiis is the wexionm alt‘twte at whieh the vehicle is 
of wuelling the paylond req:ired. If the SALAS camera oto me 
flows ab this altitete the grvmd swcth wuld be reduset to 135 
wuld sadiaally racuce tha coverage for « four-day 


Bren thoagh 2 poyioad weight rergia exists as show abeve 
ané plans are matereey te fucrease this margin by the {nere- , 
@ection of Larger propellant tank: an Discoverer velicle f 12 
and up, there wuld 02111 not be adequate performance to inerease 
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operating alti past the next node in the eoverage curve 
shown in Figure 2. These nodes cogur uo a funetion of the Par 


Matlo of orbit period to earth's rotations] rate. An orbit al¢i- 
H miles as proposed by the UBaP eannot be telerated 
ta tai 


of uiseion. 
A csemparison of the lens skaracteristios of the ty 
le the Tenet the angular coverog: of the HALAAM lens 
is 59° Vaile the USAF propesed lens is 7hY. If a ThO lems com) 
be used with the SALAM forant size the green swath at 120 n 
miles sould be incr-eset frou 135 N miles to 181 @ miles, or 
208 S miles vitch ts comparable to the "Prejest" and would develo, 
am equivalent four coverage of 90% of the area shove 40° 
latitude. igse 6% ; 
The 


rT 


a 


yednoing the URAF lens design to }$ sealo. This vould reduce 
yoget langth froe 6 to 3 the format sise fram $’ x 9° h.5" 
4.5". The resolution at. the new altitude Sf 120 B wiles would be 
Spproximate)y: 


(165 x 2) - ( 3B) = ats 
whieh 18 slightly setter than the 260 quoted for the | 


BALAAM lens at 200 NW miles altitude. thn distortion would be 
She same ee originally quoted by the USAF of leas than Sede ens, 


Ground Base Data Processing 


abcve could be eccamlighed in “ practical fashion ty 
tke 
to 


WA 


prosessing systea would ba Sapable of protecting the following 

items: (1) Targe: Coordinate, (2) Geodetic data » (3) ba hb 
elevations, (4) ofrseat refsrense point eoomiinates, (§) Masile 
sheets, (s$ Target moseiex, (7) Phote Zaps. The squipment type 
required consists Of the followtug: (1) Presision Neesuring Devias, 
this be sapeble of maxing eeeurate iimear nat sare - 


computers 

$his iustrement woul’ be ayrapie of rectifying photography of azy 

tdit, format size, and scale to sppear ag if £% wes vertieal prote- 
erephy. The tastrmen: would electronically sean the tiited pheto- 
@reph ond then represent the :noge increments in correet positions 
for . correct positioning would be deternined by a 
computer which is an imtegral part of the rectifier; ($) Electroatec 
Paencrext, ef 
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automatic reproductions of target eharts, photomaps cad mosaics 


repia 
for rapid distribution. 


Items Mo. 2, 3, 6 and 7 are available now bet must 
adjusted to inerease their capacity. These items 
for the re-adjusteonts nacessary. items 1 and 4 ave presextiy 
available but would require some product enast to edequstely 
theiy funetion. The eost of 1 and is eppratinately 
ani delivery could be expected in approximately twelve 
maths. Items 5, 8 and 9 would requtre develoyaent time and 
@ stimnted delivery is abort ai months. The cost of these 








items ts Ae additional com ef eppresri- 
motely would be 3 for egiipment integration. The 
total aost of the Air Force proposed system for greumt 





hendling comes to adcut. 
imeluded in these figures. 


GH. ko operaticas costs 
Setiuates man fer 
this which would reeult in a total of around 


cussing eqilpment reqgiires handling the output frau the 4" focal 


tae same film is the output frou a 3” foeal length star eameve : 
wath o 1" x 2.25" format. In addition, the ektitude, fress mmber, 
Cqpregate time, and frame calivration ic pleased os the sane 5" 

wite film. Phe ground base data processing systes would be capable 









Airy Force proposal and that discussion vill repeated here. 
The ibe : Five ground 
2) Five 






GE (wm oe j 
(6) Piling 


The total eest including eperutions 
Of this total, a pessible ecst 
ermiant-sepported | of aroun 















(7) Tae best orbit resulting from the adjustment ef all esoued 
osdital positions corrected for datum discrepameies to the 
mathematical ecodition of orbital perforemes becunes the “tape- 
weagure” for the survey of insecessible territaries. 


(8) The seale and tilt date are used to restify all ground 
reeontings taken over unsurveyed territory. 


(9) The rectitied peotographs lead te wurfaee positions estad- 

Valet ai; Rew Tefercnce surface as that rotations] ellipsoid trea 
Fea tiserepancies of surfaee positions Astermined’ tran .t 
squares, 1 the interior camera orientations fum a least om of 
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pregran 


Fas tote) estinnted cost fer oust a four-cact 


veaR6 be as fallow: 








hes portion ef this pregran will be acemplishal tm PY 1960 
« pecsthie vrecelom by fisesl years is as follows: 


fhe technical epprone: outlined previocaly in tinalf suggests 
tan opecifie aveas of masgeuamt responsibility se derived fron 
the bardvare suyplicr. 


pc 


Deon Proweestng 





Bemngeees: 


Tee following are the three sijor arene of mmagemmt res- 
 ~ porsthiiity: 


© 


Overall systems ixtegrations 
Vehiale, lamoh, trackiag, ani reecvery of fits 


Camere, sruind bese date egriymems, processing, 
and eealysiz , 


ta 


‘Toe Air Force or the ghe Aray evuld be designated Wy ARPA to act 
their agent for this gregran. oes Sates ers oe ee 
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